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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of invention group I, claims 1-6 in the reply 
filed on 20 April 2009 is acknowledged. 

2. Claims 7-1 9 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention group II, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on 20 
April 2009. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-2, 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
62-228423(JP'423). 

JP'423 teaches a process of taking measurement from a steel refining furnace, 
comprising passing a tuyere(Fig. 1 #1) through a metallurgical vessel(Fig. 1 #2), 
intermittently blowing oxygen gas(Figs. 1-2) into the vessel through the tuyere, 
measuring the temperature inside the metallurgical vessel via a two-color pyrometer(i.e. 
dual-wavelength pyrometer)(Fig. 1 #4), and monitoring internal condition of the 
metallurgical vessel via a video camera(Fig. 1 #5). JP'423 further teaches that the data 



Application/Control Number: 10/576,735 Page 3 

Art Unit: 1793 

collected form these measurement devices improves the accuracy of oxygen gas 
blowing(abstract). 

Regarding claim 1 , since the intensity and the ratio of the pyrometer signals are 
parameters provided by the pyrometer reflecting temperature conditions of the 
metallurgical vessel, and JP'423 teaches that the measurements from pyrometer 
improves oxygen blowing accuracy, one of ordinary skill in the art would have found it 
obvious to have analyzed the intensity and the ratio signals of the two-color pyrometer 
of JP'423 to determine proper interval for blowing in the process of JP'423. 

Regarding claim 2, JP'423 teaches utilizing a video camera arranged with the 
pyrometer along one optical path. Since video camera and signals from pyrometer are 
used in combination to improve blowing accuracy in the process of JP'423, it would 
have been within one of ordinary skill in the art to have noticed clogging in the tuyere 
and determined appropriate times for removing the clogging based on the images from 
the video camera and the intensity and ratio signals from pyrometer. 

Regarding claim 4, JP'423 teaches the claimed pyrometer. 
5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 62- 
228423(JP'423), and further in view of Craig et al. US 5,963,31 1 (Craig). 

The teachings of JP'423 are discussed in paragraph 4 above. However, JP'423 
does not explicitly teach the claimed measuring unit capable of varying the orientation of 
the optical path. 

Craig et al. US 5,963,31 1 teaches an apparatus, used for visualizing hot objects, 
comprises a dual path pyrometer, an auto-focus video camera and means for varying 
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the orientation of the optical path(abstract, col. 3 lines 27-29, 61-67, col. 4 lines 44-47, 
col. 5 line 22 - col. 6 line 10). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the adjustment means for varying the orientation of the optical path as 
taught by Craig into the tuyere of JP'423 in order to provide additional images. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 62- 
228423(JP'423), and further in view of Cates US 5,830,407(Cates). 

The teachings of JP'423 are discussed in paragraph 4 above. However, JP'423 
does not explicitly teach the claimed spectrometer. 

Cates teaches that optical sensors such as a pyrometer, spectrometer or a 
camera can be used to view and analyze the molten metal inside the furnace(col. 2 
lines 51-54). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted the pyrometer as taught by JP'423 with a spectrometer as taught by Cates 
with expectation of success since Cates teaches that a pyrometer and a spectrometer 
are functionally equivalent. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP2001- 
141376(JP'376), and in view of JP 62-228423(JP'423). 

JP'376 teaches that the length of a tuyere passing through a refining furnace 
may be determined by images captured by a CCD camera(abstract). JP'376 further 
teaches that the camera is provided at the top end of the tuyere and an image of the 
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lower end opening of the tuyere may be picked up by the camera(i.e. focus is on the 
lower end opening of the tuyere)(abstract, Fig. 1). 

However, JP'376 does not explicitly teach claimed video camera. 

The teachings of JP'423 are discussed in paragraph 4 above. Therefore, the 
video camera of JP'423 and the CCD camera of JP'376 are functionally equivalent 
equipments capable of capturing images of the internals of a refining furnace. 

Therefore, one of ordinary skill in the art would have found it obvious to substitute 
the CCD camera as taught by JP'376 with the video camera of JP'423 with expectation 
of successfully capturing images at lower end opening of a tuyere. 

Furthermore, one of ordinary skill in the art would have found it obvious to have 
incorporated an auto-focus feature in the video camera of JP'376 in view of JP'423 in 
order to allow automatic focus of visual images. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LOIS ZHENG whose telephone number is (571)272- 
1248. The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 ) 272-1 244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 

LLZ 



